Studies on the relationship of tyrosine hydroxylase, dopamine and cyclic amp-regulated phosphoprotein-32 immunoreactive neuronal structures and d1 receptor antagonist binding sites in various brain regions of the male rat-mismatches indicate a role of d1 receptors in volume transmission.
The relationship between tyrosine hydroxylase (TH), dopamine (DA) and cyclic AMP-regulated phosphoprotein-32 (DARPP-32) immunoreactive (IR) neuronal structures and D1 receptor antagonist binding sites has been analysed in various brain regions in the male rat, using immunocytochemistry and receptor autoradiography with the iodinated analogue of SCH 23390 ([(125)I]SCH 23982) as radioligand. Two-colour immunocytochemistry was used to establish in detail the relationship between DARPP-32 and the TH IR neuronal structures in mes-, di- and telencephalon. The analysis reveals complex matches and mismatches between central DARPP-32 immunoreactive neurones, DA neurones and D1 DA receptors. The results inter alia indicate a probable release of DA from the dendritic plexus of the zona reticulata of the substantia nigra to reach D1 DA receptors via extracellular pathways. DA released from the few DA terminals present in the entopeduncular nucleus and from adjacent dopamine axons may also reach D1 DA receptors in this nucleus by extracellular diffusion. A similar situation may also exist in the globus pallidus. Thus, DA may in some regions be released as a paracrine signal to reach distant D1 DA receptors. This type of chemical transmission has been called volume transmission and D1 receptors may thus participate in volume transmission. The mismatch obtained in, for example, the amygdaloid cortex and hypothalamus between D1 receptor antagonist binding sites and DARPP-32 IR nerve cell profiles, is compatible with the possibility that some D1 receptors linked to adenylate cyclase may not involve DARPP-32 as a substrate protein for the cyclic AMP-dependent protein kinase. In addition the possibility should be considered that D1 receptors may not always be linked to adenylate cyclase. Finally, the mismatch in the median eminence between [(125)I]SCH 23982 binding sites and DARPP-32 IR profiles may indicate the existence of D1 receptors which are masked under basal conditions in the male rat.